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AB - (US6335718) 

A data transmission apparatus a data transmitter selectively inverting data and 
transmitting the selectively inverted data, A data receiver selectively re-inverts 
the selectively inverted data from the data transmitter and reconstructs the 
inverted data into the original data. The inversion operation of the data 
transmitter and the data receiver is controlled by a mode controller. The mode 
controller receives data having a number of bits along with a clock signal to 
detect a number of transitions every period of the clock signal, and controls 
driving modes of the data transmitter and the data receiver in accordance with 
the detected number of transitions. 



OBJ 



(US6335718) 

This invention relates to a data transmission apparatus and method for 
transmitting parallel data and, more particularly, to a liquid crystal display device 
employing the data transmission apparatus. 

Accordingly, the present invention is directed to a data transmission system that 
substantially obviates one or more of the problems due to limitations and 
disadvantages of the related art. 

An object of the present invention is to provide a data transmission apparatus 
and method that are suitable for minimizing EMI and optimizing power 
consumption. 

Another object of the present invention is to provide a liquid crystal display 
device that minimizes EMI and optimizes power consumption. 
A further object of the present invention is to provide a computer system that 
minimizes EMI and optimizes power consumption. 

In another aspect of the present invention, a data transmission includes the steps 
of receiving a data having a plurality of bits along with a synchronous clock to 
detect a transition amount of the data every period of the synchronous clock and 
generating a mode control signal having a logical value changing in accordance 
with the detected transition amount; responding to the mode control signal to 
selectively invert the data and transmitting the inverted data; and responding to 
the mode control signal to selectively invert the selectively inverted data and to 
reconstruct the inverted data into the original data. 

In another aspect of the present invention, a liquid crystal display device includes 
a mode controller for receiving video data having a plurality of bits to detect a 
transition amount between nth video data and (n-l)th video data and for 
generating a mode control signal having a logical value changing in accordance 
with the detected transition amount, said n being an integer; a data transmitter, 
responsive to the mode control signal, for selectively inverting the nth video data 
and transmitting the inverted video data; and a data receiver, responsive to the 
mode control signal, for selectively inverting the selectively inverted video data 
from the data transmitter to reconstruct the inverted video data into the original 
video data. 

In another aspect of the present invention, a computer system includes a mode 
controller for receiving video data having a plurality of bits from a video card to 
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detect a transition amount between nth video data and (n-l)th video data and for 
generating a mode control signal having a logical value changing in accordance 
with the detected transition amount, said n being an integer; a data transmitter, 
responsive to the mode control signal, for selectively inverting the nth video data 
and transmitting the inverted video data; and a data receiver, responsive to the 
mode control signal, for selectively inverting the selectively inverted video data 
inputted, via a transmission line, from the data transmitter and for reconstructing 
the inverted video data into the original video data. 
In a further aspect of the present invention, a computer includes a mode 
controller for receiving video data having a plurality of bits from a video card to 
detect a transition amount between nth video data and (n-l)th video data and for 
generating a mode control signal having a logical value changing in accordance 
with the detected transition amount, said n being an integer; a data transmitter, 
responsive to the mode control signal, for selectively inverting the nth video data 
and transmitting the inverted video data; and a data receiver, responsive to the 
mode control signal, for selectively inverting the selectively inverted video data 
inputted, via a transmission line, from the data transmitter and for reconstructing 
the inverted video data into the original video data and outputting the 
reconstructed video data to a data driver. 

ADB - (US6335718) 

The objectives and other advantages of the invention will be realized and 
attained by the structure particularly pointed out in the written description and 
claims hereof as well as the appended drawings. 

To achieve these and other advantages and in accordance with the purpose of the 
present invention, as embodied and broadly described, a data transmission 
apparatus according to an embodiment of the present invention includes a mode 
controller for receiving a data having a plurality of bits along with a synchronous 
clock to detect a transition amount of the data every period of the synchronous 
clock and for generating a mode control signal having a logical value changing 
in accordance with the detected transition amount; a data transmitter, responsive 
to the mode control signal, for selectively inverting the data and transmitting the 
inverted data; and a data receiver, responsive to the mode control signal, for 
selectively inverting the selectively inverted data from the data transmitter to 
reconstruct the inverted data into the original data. 

Such a data transition causes an increase in power consumption at each output 
stage. 



ICLM 



(US6335718) 

1. A data transmission system comprising: 

a mode controller receiving first data having a plurality of bits and outputting a 
first control signal in accordance with a number of data transitions of the 
plurality of bits of the data; 

a data transmitter coupled to the mode controller and outputting second data 
corresponding to the first data in response to the first control signal from the 
mode controller; and 

' a data receiver coupled to the data transmitter and outputting third data 
corresponding to the second data in response to a second control signal 
corresponding to the first control signal. 
16. A data transmission system for a computer comprising: 
a main control unit including: 
- a video card outputting first data; 
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- a mode controller receiving first data having a plurality of bits and outputting a 
first control signal in accordance with a number of data transitions of the 
plurality of bits of the data; and 

- a data transmitter coupled to the mode controller and outputting second data 
corresponding to the first data in response to the first control signal from the 
mode controller; and 

a display unit coupled to the main control unit including: 

- a data receiver coupled to the data transmitter and outputting third data 
corresponding to the second data in response to a second control signal 
corresponding to the first control signal; and 

- data driver coupled to the data receiver and receiving the third data. 
19. A liquid crystal display device having a data transmission system 
comprising: 

a mode controller receiving first data having a plurality of bits and outputting a 
first control signal in accordance with a number of data transitions of the 
plurality of bits of the data; 

a data transmitter coupled to the mode controller and 

outputting second data corresponding to the first data in response to the first 

control signal from the mode controller; and 

a data receiver coupled to the data transmitter and outputting third data 
corresponding to the second data in response to a second control signal 
corresponding to the first control signal. 
34. A computer comprising: 
a main control unit including: 

- a video card outputting first data; 

- a mode controller receiving first data having a 

- plurality of bits and outputting a first control signal in accordance with a 
number of data transitions of the plurality of bits of the data; and 

- a data transmitter coupled to the mode 

- controller and outputting second data corresponding to the first data in response 
to the first control signal from the mode controller; and 

a display unit coupled to the main control unit including: 

- a data receiver coupled to the data transmitter and outputting third data 
corresponding to the second data in response to a second control signal 
corresponding to the first control signal; and 

- data driver coupled to the data receiver and receiving the third data. 

37. A method of transmitting data comprising the steps of: 
receiving first data having a plurality of bits and 

outputting a first control signal in accordance with a number of data transitions 
of the plurality of bits of the data; 

outputting second data corresponding to the first data in response to the first 
control signal; and 

outputting third data corresponding to the second data in response to a second 
control signal corresponding to the first control signal. 

38. A data transmission apparatus, comprising: 

a mode controller for receiving a first data having a plurality of bits and a clock 
signal to detect a number of transitions of the first data corresponding to the 
clock signal and for generating a mode control signal having a logic value 
changing in accordance with the number of transitions; 

a data transmitter, responsive to the mode control signal, for selectively inverting 
the first data and transmitting the inverted data; and 
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a data receiver, responsive to the mode control signal, for selectively inverting 
the selectively inverted data from the data transmitter to reconstruct the 
selectively inverted data into the first data. 

39. A data transmission method comprising the steps of: 

receiving a first data having a plurality of bits and a clock signal to detect a 
number of transitions in the first data corresponding to the clock signal and 
generating a mode control signal having a logic value changing in accordance 
with the number of transitions; 

selectively inverting the first data in response to the mode control signal and 
transmitting the inverted data; and 

selectively inverting the selectively inverted data in response to the mode control 
signal and reconstructing the inverted data into the first data. 

40. A liquid crystal display device having a data driver for driving a liquid 
crystal panel, comprising: 

a mode controller for receiving video data having a plurality of bits to detect a 
number of transitions between a first video data and a second video data and for 
generating a mode control signal having a logic value changing in accordance 
with the number of transitions; 

a data transmitter, responsive to the mode control signal, for selectively inverting 
the second video data and transmitting the selectively inverted video data; and 
a data receiver, responsive to the mode control signal, for selectively inverting 
the selectively inverted video data from the data transmitter to reconstruct the 
inverted video data into the second video data. 

41. A computer system including a liquid crystal display device and a video card 
for producing video data to be supplied to the liquid crystal display device, said 
system comprising: 

a mode controller for receiving video data having a plurality of bits from the 
video card to detect a number of bit transitions between a first video data and a 
second video data and for generating a mode control signal having a logic value 
changing in accordance with the number of bit transitions; 
a data transmitter, responsive to the mode control signal, for selectively inverting 
the second video data and transmitting the selectively inverted video data; and 
a data receiver, responsive to the mode control signal, for selectively inverting 
the selectively inverted video data inputted, via a transmission line, from the data 
transmitter and for reconstructing the inverted video data into the second video 
data. 
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